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The conduction system was studied by serial section in three 
patients with intractable supraventricular tachycardias originat-
ing from the atrioventricular (A V) junction who died suddenly. 
The three patients were a 6 month old girl (Case 1), a 5 month old 
boy (Case 2) and a 22 year old woman (Case 3). The latter had a 
pacemaker inserted after surgical ablation of the A V node. The 
heart was hypertrophied and enlarged in all. 
In Case 1, the AV node was partly within the central fibrous 
body and there was a left-sided AV bundle with acute necrosis in 
the summit of the ventricular septum, adjacent to the A V node 
and bundle. In Case 2, the coronary sinus was displaced cranially 
close to the central fibrou,s body, resulting in abnormality of the 
latter, with entrapment, distortion and division of the A V node 
and bundle into two distinct components within the central fibrous 
body. In Case 3, a left-sided AV node was connected to the atrial 
septum. The right A V node was completely interrupted by sutures 
Supraventricular tachycardias originating from the atrioven-
tricular (A V) junction, including the permanent form of 
junctional reciprocating tachycardia and junctional ectopic 
tachycardia, are frequently unresponsive to pharmacologic 
therapy (1-4). Because clinically significant left ventricular 
dysfunction from the persistence of these tachycardias has 
been reported, ablative therapy with catheter fulguration of 
the A V node or bundle of His or surgical interruption of 
these structures has been used (5-8). 
We studied the conduction system by serial section 
examination in two infants with junctional ectopic tachycar-
dia and one young adult with the permanent form of junc-
tional ectopic tachycardia. The purpose of the study was to 
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and the penetrating and branching bundle and bundle branches 
were markedly fibrosed. In addition, the atrial septum and 
summit of the ventricular septum showed marked in8ammatory 
reaction with fibrosis, which was more marked on the right 
ventricular side. 
Histologic examination of the conduction system in all three 
cases demonstrated congenital abnormalities of the A V junction 
that may be related to the tachycardia. These findings emphasize 
the need to carefully evaluate the atrial septum and A V junctional 
area, including the coronary sinus, before ablative procedures are 
undertaken. Finally, these anomalies at the A V junctional area 
may be elusive on clinical evaluation, but have important impli-
cations for ablative procedures performed from the right-sided 
approach. 
(J Am Coll CardioI1991j18:179-86) 
determine if there are any distinct anatomic substrates that 
may be responsible for the production of these junctional 
tachycardias. 
Methods 
Three heart specimens, one from Richmond, Virginia, 
one from San Francisco, California and a third from Boston, 
Massachusetts, were sent to us for detailed study of the A V 
junction by serial section examination. 
Histologic studies of the conduction system. The sinoatrial 
(SA) node was not available for histologic examination in 
Case 3. In the other two cases, the SA node and its 
approaches, the A V node and its approaches and the bundle 
and its branches up to the level of the moderator band were 
cut into blocks and serially sectioned in all cases. Every 20th 
or every 10th section was retained up to the beginning ofthe 
bundle branches in all cases and every 40th section retained 
for the blocks containing the periphery of the bundle 
branches. In addition, single sections were taken from 
blocks containing the remainder of the atria and ventricles. 
Alternate sections were stained with hematoxylin-eosin and 
Weigert-van Gieson stains. In this manner, 1,736 sections 
from Case 1, 1,588 sections from Case 2 and 1,680 sections 
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Figure 1. Case 1. Electrocardiogram at 42 h of age, showing 
junctional ectopic tachycardia. 
from Case 3 were examined. The findings in the conduction 
system were compared with those of the normal heart. 
Case Histories 
Case 1 
The patient was a 6 month old, white girl born to a 19 year 
old woman after a normal pregnancy and labor and normal 
spontaneous vaginal delivery. The baby weighed 3,150 g and 
had Apgar scores of 5 and 8. Approximately 42 h after 
delivery, the baby was noted to have a heart rate of 160 to 
180 beats/min that progressed to >250 beats/min. There was 
no evidence of congestive heart failure or respiratory com-
promise. Two-dimensional echocardiography revealed no 
evidence of structural heart disease. A diagnosis of junc-
tional ectopic tachycardia was made (Fig. 1) and digoxin 
therapy was begun. An epicardial demand pacemaker was 
also placed. The hospital stay was complicated by staphylo-
coccal-scalded skin syndrome and pacemaker pocket infec-
tion. She was discharged on a treatment regimen of digoxin, 
quinidine and dicloxacillin. 
Clinical course. The patient was admitted 6 months later 
for a trial of amiodarone. Although she had been hemody-
namically stable at home and feeding well, she never at-
tained a normal heart rate and heart failure developed. Serial 
echocardiograms had shown progressive left ventricular 
dilation and dysfunction and chest X-ray films revealed 
increased prominence of the pulmonary vasculature. Ap-
proximately 6 h after the first dose of amiodarone (25 mg 
orally), she became tachypneic and cyanotic with junctional 
tachycardia at a rate of 190 beats/min. New onset seizure 
activity was noted in association with hypotension and poor 
perfusion. The echocardiogram showed a grossly dilated 
noncontractile heart with dyskinesia and severe tricuspid 
regurgitation. Subsequently, the electrocardiogram (ECG) 
showed premature ventricular complexes and episodes of 
A V dissociation and bradycardia with pacemaker noncap-
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ture. Despite intensive medical management, she died after 
the development of progressive renal failure, intravascular 
coagulopathy and refractory ventricular tachycardia and 
fibrillation. 
Postmortem examination. The lungs showed diffuse mod-
erate congestion and focal areas of lobular partial atelectasis 
and pleural effusion. Ascites, centrilobular necrosis, cloudy 
swelling of kidneys and focal submucosal hemorrhages of 
the bladder were present. The adrenal glands showed zonal 
corticomedullary junction necrosis. 
Gross examination of the heart. The heart weighed 80 g 
(normal weight 31 to 37). All chambers were hypertrophied 
and enlarged with diffuse fibroelastosis of the left ventricle 
and fibrosis of the papillary muscles and anteroseptal wall of 
the left ventricle. The epicardium was thickened throughout. 
Microscopic examination of the conduction system. The 
following findings were recorded. 
SA node. There were no changes. 
Approaches to the SA node. Epicarditis was present. 
The nerves showed fibrosis. There were small zones of 
hemorrhage. 
Atrial septum and approaches to the A V node. The 
epicardium showed organizing fibrosis. Small hemorrhages 
were seen focally and there was infiltration with mononu-
clear cells. 
AV node (Fig. 2). At its beginning, the AV node was 
entrapped within the central fibrous body; otherwise there 
was no pathologic change. 
AV bundle (Fig. 3). The bundle was partly left-sided. 
There was slight fibrosis. The branching bundle showed an 
increase in spaces. 
Right bundle branch (Fig. 3). This was sandwiched be-
tween conal and ventricular muscle. 
Left bundle branch. This was large at its beginning. 
There was an increase in spaces and marked fibrosis was 
evident beneath the fibroelastosis. 
Summit of the ventricular septum. The left side of the 
summit showed distinct necrosis and fibrosis. In addition, 
there were foci of basophilic degeneration of myocardial 
cells throughout and focal areas of myocardial disarray. The 
externa of the small arteries showed an increase in connec-
tive tissue. Zones of hemorrhage were also noted. There was 
marked degeneration of the right ventricular trabeculae. 
Left ventricle, anterior. Organized epicarditis was in 
evidence associated with focal acute degeneration of fibers. 
Foci of myocardial necrosis were also noted. Distinct large 
areas of necrosis were present in the papillary muscles. 
Left ventricle, inferior. Chronic organizing epicarditis 
was present. 
Right ventricle, anterior and inferior. Necrosis of muscle 
was present subendocardially. Chronic organizing epicardi-
tis and hemorrhage were noted. 
Posterior septum, apex. There was massive focal degen-
eration of muscle with focal areas of hemorrhage. The 
externa of vessels were thickened. The peripheral Purkinje 
cells showed fibrosis and degeneration. 
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Figure 2. Case 1. Atrioventricular node (N) lying partly within the 
central fibrous body (CFB). A = atrial musculature; V = ventricular 
musculature. Weigert-van Gieson stain x45, reduced by 32%. 
Pathologic diagnosis. The following findings were re-
corded: 1) Fibroelastosis of the left ventricle. 2) Hypertro-
phy and enlargement of the heart. 3) Generalized focal 
necrosis and degeneration of the myocardium of the summit 
to the ventricular septum and the entire myocardium. 4) 
Chronic organizing epicarditis. 5) Engulfment of the A V 
node at its origin partly within the central fibrous body. 6) 
Left-sided bundle with space formation and fibrosis. 7) 
Sandwiching of the right bundle branch between muscle 
layers. 8) Marked fibrosis of the left bundle branch and 
peripheral Purkinje network. 
Case 2 
This 5 month old Hispanic boy with a life-long history of 
tachycardia presented to the emergency room with malaise 
and emesis for 1 to 2 days. The patient's tachycardia had 
been managed with digoxin and propranolol in the past. The 
infant was in no distress and on physical examination had a 
heart rate of 206 beats/min. There were no murmurs. Chest 
X-ray films were normal. An ECG revealed junctional tachy-
cardia (Fig. 4). 
Clinical course. The patient was kept in the hospital 
primarily for medical management of the tachycardia. Pro-
pranolol was changed to flecainide over a period of several 
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Figure 3. Case 1. Left-sided branching bundle (B), showing slight 
fibrosis and empty spaces. F = subendocardial fibroelastosis of the 
left ventricle; LBB = left bundle branch; RBB = right bundle 
branch being pressed by the conal muscle (C); V = ventricular 
musculature. Weigert-van Gieson stain x45, reduced by 34%. 
days. The patient's hospital course was complicated by an 
apparent viral infection and a small bowel intussusception 
that apparently reduced spontaneously during general anes-
thesia before exploratory laparotomy. Cardiac catheteriza-
tion was performed 1 week later (Fig. 5). Ventricular fibril-
lation developed during the procedure, and despite 
defibrillation attempts and open chest cardiac massage, the 
patient died. 
Postmortem examination. This was limited to the chest 
and abdomen. The findings were congestion and edema of 
Figure 4. Case 2. Electrocardiogram showing narrow QRS junc-
tional tachycardia (rate 290 beats/min) with atrioventricular disso-
ciation. 
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the lungs, ascites, bilateral pleural effusion, ectopic pancreas 
and mild dilation of the small bowel. 
Heart (Fig. 6). This was enlarged and weighed 60 g 
(normal 29 to 36 g). Both ventricular chambers were hyper-
trophied and enlarged with diffuse fibroelastosis of the left 
ventricle. The coronary sinus was displaced close to the 
central fibrous body with absent eustachian and thebesian 
valves. 
Microscopic examination of the conduction system. The 
following findings were recorded. 
SA node. The node showed arteriolosclerosis. 
Figure 6. Case 2. Coronary sinus (at tip of probe) displaced close to 
the atrial septum. F = fossa ovalis; RA = right atrium; RV = right 
ventricle; TV = tricuspid valve. 
Figure S. Case 2. Simultaneous recordings of leads 
VI' I and aVF and His bundle electrogram (HBE) 
showing a His (H) deflection before each QRS com-
plex. The P waves and atrial electrograms (A) are 
dissociated from the tachycardia. 
Approaches to the SA node. Hemorrhage in the epicar-
dium with focal areas of increased eosinophilia was seen. 
There were mononuclear cell infiltrations in the nerves. 
Approaches to the AV node. The endocardium and 
subendocardium were markedly thickened. 
AV node (Fig. 7). The node was present on either side of 
the tendon of Todaro and the central fibrous body. It was 
divided into several structures. Thus, part of the A V node 
was on the right side and part of it on the left side of the 
septum. The part on the left side was quite large. In addition, 
the central fibrous body had masses of atrial tissue. 
AV bundle (Fig. 8). The left-sided node became a left-
sided bundle that was very large at its origin. The right-sided 
node became the right-sided bundle and was very small. 
Both bundles showed fibrosis. The left-sided bundle eventu-
ally disappeared and was replaced by fibrous tissue. The 
right-sided bundle was very small and septated with fibrosis. 
Eventually the branching bundle was situated on the summit 
of the ventricular septum. 
Branching bundle. This gave off the posterior radiation 
of the left bundle branch, which lay beneath the subendocar-
dial fibroelastosis of the left ventricle. 
Right bundle branch. Fibrosis was evident at its origin, 
involving in particular the first and second parts of the right 
bundle branch. Degenerative changes were noted. 
Central fibrous body. This was abnormally formed and 
divided into several segments. Initially it was formed mostly 
by the mitral and the tricuspid anuli and later by the aortic 
valve anulus. 
Summit of the ventricular septum. Hemorrhage, espe-
cially on the right side, was evident. 
Pathologic diagnosis. The following findings were re-
corded: 1) Displacement of the coronary sinus. 2) Hypertro-
JACC Vol. 18, No. I 
July 1991:179-86 
Figure 7. Case 2. Double atrioventricular (AV) node within the 
central fibrous body (CFB). LN = left-sided AV node; RA = right 
atrium; RN = right-sided AV node; TD = tendon of Todaro; V = 
ventricular septum. Weigert-van Gieson stain x 19.5, reduced by 
34%. 
phy and enlargement of both ventricles. 3) Diffuse fibroelas-
tosis of left ventricle. 4) Absent eustachian and thebesian 
valves. 5) Abnormal formation of the central fibrous body. 6) 
Double A V node and bundle. 7) Disappearance of the left 
bundle. 8) Septation of the right bundle. 9) Fibrosis of the 
beginning of the right bundle branch. 10) Hemorrhage on the 
right side of the summit of the ventricular septum. 
Case 3 
This 22 year old white woman, a nurse, had had incessant 
supraventricular tachycardia with rare episodes of a few 
beats of normal sinus rhythm since the age of 10 weeks. She 
experienced exertional syncope at 13 years of age. At that 
time, she was documented to have a prolonged sinus pause 
with symptoms at the spontaneous termination of the tachy-
cardia. 
An electrophysiologic study at 19 years of age docu-
mented a junctional origin of the tachycardia with nearly 
simultaneous atrial and ventricular activation. The antero-
grade conduction by means of the A V node demonstrated 
decremental conduction with AH interval prolongation. 
There was also evidence of decremental conduction retro-
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Figure 8. Case 2. Two bundles of His within the central fibrous body 
(CFB). Ao = aorta; LB = large left-sided bundle; RB = small 
right-sided bundle; V = summit of the ventricular septum. Weigert-
van Gieson stain x 19.5, reduced by 34%. 
grade, with earliest activation recorded from the His cathe-
ter at the low atrial septum, preceding activation of the os of 
the coronary sinus, lateral right atrium and left atrium. There 
was no evidence of a bypass tract. Supraventricular tachy-
cardia was reliably interrupted by pacing during the electro-
physiologic study but would spontaneously reinitiate after 
three or four sinus beats. The supraventricular tachycardia 
proved to be unresponsive to treatment with verapamil, 
digoxin, procainamide, quinidine, propranolol and amio-
darone. 
Cardiac catheterization at that time revealed normal 
coronary arteries and a left ventricular ejection fraction of 
25%. A myocardial biopsy disclosed normal findings. Holter 
ambulatory ECG monitoring at that time revealed 5,000 
premature ventricular complexes and incessant supraven-
tricular tachycardias. After treatment with amiodarone was 
started, she had no symptoms. She was admitted 2 years 
later for catheter ablation of the A V node. 
Catheter AV node ablation. On physical examination, 
except for S3 and S4 gallops, there were no murmurs or rubs. 
Chest X-ray films revealed the pacemaker to be in place 
without infiltrates or perfusions. An ECG revealed su-
praventricular tachycardia at a rate of 120 beats/min with 
inverted P waves in leads II, III and a VF (Fig. 9). She 
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underwent catheter A V node ablation with a total of 
200 W-s, resulting in complete heart block that persisted for 
48 h before A V conduction returned and supraventricular 
tachycardia recurred. Repeat A V node ablation produced 
temporary production of complete heart block that gradually 
resolved and was initially followed by a slow supraventric-
ular tachycardia with a right bundle branch block pattern, 
accelerating to a narrow complex supraventricular tachycar-
dia at a rate of 120 beats/min. Treatment with flecainide was 
begun with the hope that with the partially ablated A V node, 
it would have greater effects on suppressing the supraven-
tricular tachycardia. On this regimen, the supraventricular 
tachycardia rate was slowed to 100 to 115 beats/min. 
Clinical course. Four months later, this patient still had 
palpitation but was otherwise asymptomatic. However, the 
ejection fraction had deteriorated to 25%. The heart rate had 
slowed to about 130 beats/min with the regimen of oral 
flecainide, 100 mg twice daily, but because of the concern of 
worsening left ventricular function, surgical ablation of the 
A V node was recommended. 
Three months later, surgical cryoablation of the A V node 
resulted in complete heart block and the area was surgically 
dissected. After the initial stage of dissection, it became 
apparent that intermittent retrograde conduction persisted, 
thereby mandating a somewhat deeper dissection. Ventric-
ular pacing was performed while both atria were mapped and 
it was determined that the earliest retrograde activation was 
in the low midseptal atrium. The retrograde conduction had 
decremental properties consistent with conduction through 
persistent tissue with A V node properties. She recovered 
uneventfully from the surgical ablation of the A V node and 
went back to her standard nursing duties without symptoms 
and on no medication. Seven months later, her dual chamber 
(DDD) unipolar pacemaker was checked and found to be 
functioning normally. Eight days later, she suddenly col-
lapsed at her place of employment. She was found to have 
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Figure 9. Case 3. Supraventricular 
tachycardia (rate 140 beats/min) with 
prominent inverted P waves in leads II, 
m and aVF. Note the R to P interval is 
approximately equal to the PR interval. 
ventricular fibrillation and could not be resuscitated despite 
administration of defibrillation shocks and medication. 
Gross examination of the heart. The heart was hypertro-
phied and enlarged with diffuse fibroelastosis of all cham-
bers, with old sutures along the anulus ofthe septal leaflet of 
the tricuspid valve. There was a small aneurysm of the fossa 
ovalis. 
Microscopic examination of the conduction system. The 
following findings were recorded: 
SA node. The node was not available for examination. 
Approaches to the AV node. Marked fatty infiltration, 
fibrosis and focal chronic inflammatory cell infiltration with 
many new vascular channels were evident. In addition, there 
was hemorrhage and the endocardium was markedly thick-
ened and fibrosed. There was a tremendous amount of 
fibrosis on the right side of the lower part of the atrial septum 
with numerous sutures and foreign body material. 
Mitral and tricuspid valves. An increase in fibrosa was 
evident at the base of both valves, especially the mitral 
valve. 
AV node (Fig. 10). A left-sided AV node above the mitral 
valve connected with the atrial septum. The right A V node 
was completely replaced by sutures, fibrosis and chronic 
inflammatory cells. 
Bundle of His. A small piece of penetrating bundle with 
marked fibrosis first appeared within the central fibrous 
body. 
Branching bundle. Marked fibrosis was present. The 
branching bundle was situated on the left ventricular side. 
Bifurcating bundle. This bifurcated in the central fibrous 
body on the left side; showed marked fibrosis was evident. 
Left bundle branch (Fig. 11). This was pushed down into 
the ventricular septum by ventricular muscle; marked fi-
brosis and fragmentation were observed. 
Right bundle branch. Marked fibrosis of the first and 
second parts was present. The bundle branch then coursed 
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Figure 10. Case 3. Node-like cells (N) from the mitral valve (MV) 
anulusjoining the atrial muscle (A). Vertical lines point to nodelike 
cells. Weigert-van Gieson stain x97.5, reduced by 35%. 
through the fibrotic area on the right side, where marked 
fibrosis was also evident. 
Summit of the ventricular septum. Marked fibrosis and 
chronic inflammatory cells, particularly involving the right 
side, were present. 
Pathologic diagnosis. The following findings were re-
corded: 1) Surgical ablation of the right A V node with 
marked fibrosis, fatty infiltration and chronic inflammatory 
cells in the right atrium, atrial septum and the right ventricle 
(summit). 2) Node-like cells joining the atrial muscle from 
the left side. 3) Fibrosis of the penetrating bundle. 4) 
Left-sided branching bundle. 5) Fibrosis of the left bundle 
branch with downward displacement by ventricular muscle. 
6) Fibrosis of the right bundle branch (first and second 
parts). 7) Abnormality of the central fibrous body. 8) Marked 
fibrosis of the summit of the ventricular septum with chronic 
inflammatory cells, with more involvement on the right side. 
Discussion 
From an anatomic standpoint, the junctional area may be 
considered to consist of the approaches to the A V node and 
the AV node itself. However, from a pathologic standpoint, 
these structures may be altered by the surrounding struc-
tures, such as the eustachian and thebesian valves, the 
BHARATI ET AL. 185 
JUNCTIONAL TACHYCARDIAS 
Figure 11. Case 3. Bifurcating bundle showing the fibrosed left 
bundle branch (arrows) displaced downward and compressed by 
ventricular septal muscle (V). RBB = right bundle branch; RF = 
marked fibrosis of the right side of the septum. Weigert-van Gieson 
stain x22.5, reduced by 35%. 
tendon of Todaro, the central fibrous body, the mitral and 
tricuspid anuli, the pars membranacea and the summit of the 
ventricular septum. 
The junctional area in cases of junctional ectopic tachycar-
dia. In Case 1, the A V node was in the central fibrous body 
instead of adjacent to it. We (9) have seen this abnormality in 
cases of sudden unexpected death in individuals who were 
living a normal life and had an otherwise pathologically 
normal heart on gross examination. We do not know 
whether this position of the A V node can injure the node and 
produce junctional ectopic tachycardia. 
In Case 1, the bundle was partly on the left side. From 
birth on, the beginning of the bundle is subjected to systemic 
level ventricular pressure. This may be a factor in the 
production of a tachycardia, as suggested by Villain et al. 
(1). There are few cases of junctional ectopic tachycardia in 
infants and children with d-transposition of the great arteries 
before or after atrial (venous) switch repair because the AV 
bundle is located on the left side of the ventricular septum 
and not subjected to systemic pressures. We (10-12) previ-
ously demonstrated the course of the conduction system and 
the location of the His bundle in 13 cases of transposition of 
the great arteries. In all 13 cases, the His bundle was on the 
left ventricular side protected from the systemic pressure. 
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We (9,13) have observed a left-sided bundle in many healthy 
young persons who died suddenly and in infants with the 
sudden infant death syndrome. 
In the present Case 1, the summit of the ventricular 
septum showed distinct focal necrosis of the myocardium, 
which was also present focally throughout the myocardium, 
associated with fibroelastosis of the left ventricle and orga-
nizing epicarditis. The summit of the ventricular septum was 
close to the A V node and may have been responsible for 
junctional ectopic tachycardia. This theory of the genesis of 
junctional ectopic tachycardia was also suggested by Villain 
et al. (1). 
Thus, in Case 1, we observed anatomic and pathologic 
abnormalities in the junctional area of the conduction system 
of the heart and the summit of the ventricular septum that 
may have been responsible for tachycardia. 
In Case 2, the coronary sinus was displaced with absent 
eustachian and thebesian valves. This was associated with a 
split A V node and a double A V bundle. The left-sided bundle 
disappeared, whereas the right-sided bundle was septated, 
fibrosed and small. The central fibrous body was abnormally 
formed. Because the coronary sinus was displaced close to 
the atrial septum, one may hypothesize that the A V node 
area was occupied by the coronary sinus and thus the A V 
node was displaced more to the left side. All these anomalies 
may have been related to junctional tachycardia. 
In Case 3, there was a left-sided AV node in the atrium 
above the mitral valve, in addition to the regular AV node. 
This was a definite abnormality that likely constituted the 
retrograde limb of the reentrant junctional tachycardia. The 
extensive fibrosis of the lower atrial septum, right bundle 
and summit of the ventricular septum was likely secondary 
to the two prior ablations and surgical dissection. 
Our anatomic studies of the conduction system clearly 
demonstrated distinct anatomic abnormalities of the A V 
junction in all three cases. These anatomic abnormalities of 
the conduction system in cases of pure junctional tachycar-
dia without pre-excitation have not been observed previ-
ously. Thus, our material correlates to a certain extent with 
the theoretic ideas of Villain et al. (1) and our findings define 
the pathologic features in the junctional area and its sur-
roundings that may produce junctional ectopic tachycardia. 
Implications for catheter ablation of the A V node. Our 
previous study (14) of catheter-induced AV junctional abla-
tion as well as the present study of Case 3 clearly show that 
extensive areas surrounding the targeted area of ablation 
may also be involved during the procedure, with residual 
inflammatory phenomena and fibrosis in the atrial and sum-
mit of the ventricular septum. These inflammatory changes 
and fibrotic changes may form a milieu for arrhythmogenic-
ity and sudden death. Although our Patient 3 was totally 
asymptomatic, she died suddenly 7 months after the proce-
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dure. Sudden death has been reported in these patients with 
or without attempted ablation. 
Our work also brings to light the fact that the anatomic 
substrates responsible for junctional tachycardia may be 
elusive in nature and therefore it may be difficult or impos-
sible to perform ablative procedures successfully in some 
cases. All our cases had shown abnormal location of the 
normal or accessory A V node and bundle within the central 
fibrous body or surrounding the region of the central fibrous 
body, or both, and the anulus of the mitral valve. Likewise, 
a left-sided bundle may not be amenable to ablation from a 
right-sided approach. We (15,16) and others (1) have re-
cently alluded to this possibility. 
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